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- CHAPTER V = SUMMARY OF FORECAST VERIFICATION DATA

1. ANNUAL FORECAST VERIFICATION

a, POSITION FORECAST VERIFICATION
: Forecast positions for the warning,

24-, 48-, and 72-hour forecasts are
verified against the best track. Positions
for storms over land, dissipated or
extratropical are not verified. 1In addi-
tion to the overall verifications depicted
in Table 5-1, a separate verification for
only Pacific Area typhoons is computed.

This information is listed in Table 5-2,

for comparison with previous years. This

same information is depicted graphically
_.in Figure 5-1.,: In the Indian Ocean Area,
no -hour forécasts are available for
verification, and no attempt is made to
segregate storms by intensity. Exrror
statistics for this area are summarized
in Tables,5-3 and Figure 5-Z.

54%04*- -

b. INTENSITY FORECAST VERIFICATION
Intensity verification statistics
for tropical cyclones attaining typhoon
intensity are depicted in Table 5-4.
Adherance to a standardized pressure-height
versus wind speed relatiomship and improved
satellite analysis techniques have resulted
in a low initial position intensity error
(4 kt) over the past two seasons. This in
turn has contributed to smaller 24-, 48-,
and 72-hour intensity forecast deviations
from the JTWC best track.

TABLE 5-1.

WARNING

24 HOUR

2. COMPARISON OF OBJECTIVE TECHNIQUES

a. GENERAL

Objective techniques have been

verified annually since 1967, however year-
to-year modifications and improvements

prevent any long term comparisons of the

various techniques. The analog technique
provides three movement forecasts, one for
straight moving storms, one for recurving
storms and one combining the tracks of

straight, recurving and other storms that

do not meet the criteria as straight ar— "W
recurving analogs.~THE analog technique svidy Ch
also provides an intensity forecast for LnaJLu~k
each warning position. The dynamic O Lovekadt
objective technique employs the steeringﬁM,, ./
concept of a point vortex in a smoothed / f;‘
large-scale flow field. An intensity

forecast scheme is based on statistical
regression equations of analog storms.-

b. DESCRIPTION OF OBJECTIVE TECHNIQUES
(1) TYFN75-Analog program which
scans history tapes for storms similar
(within a specified acceptance envelope)

to the instant storm. Three 24-, 48-, and
72-hour forecasts are provided. 1In
addition 24~, 48~, and 72-hour intensity
forecasts are provided.

(2) MOHATT 700/500-Steering program
which advects.a point vortex on a pre-

1975 JTWC ERROR SUMMARY FOR THE WESTERN NORTH PACIFIC

48 HOUR 72 _HOUR

POSIT RT ANGLE ¥ FCST
ERROR _ERROR _ WRNGS ERROR

166
78
161
135
167
166
132
176
113
203
119
101
123
Ty 153
78 124
TY 80
™ 148
Y 142
TS 184
TS 92
7Y 211
TY 119
™ 128
™D 122

FORECASTS 138
TYPHOONS ONLY 129

CYCLONE

TY
TD
TS
™Y
TD
TY
TY
TY
TS
TY
TS
Y
Y
TY

25.

RT ANGLE
ERROR

98
44
38
75
92
114
66

WRNGS ERROR _ERROR

FCST RT ANGLE
ERROR _ WRNGS

¥ FCST RT ANGLE ¥
WRNGS ERROR

19 290
13

455

299 424

32 -
351 495
283 433
513 -
243
518
276
209
230
415
321
181
374
258

387

341
274
825

452

333
580

775
371

450
442



selected analysis or smoothed prognostic
fields at the designated upper-levels in
six-hour time steps through 72 hours.
Utilizing the previous 12-hour history
position, MOHATT computes the 12-hour

forecast error and applies a bias correction

to the forecast position.

(3) FCSTINT-Intensity forecast pro-
gram which utilizes statistical regression
equations to provide 24-, 48-, and 72-hour
forecast intensities.

(4) 12-HR EXTRAPOLATION~A track

through current warning position and 12-hour

0ld preliminary best track position is
linearly extrapolated to 24 and 48 hours.

(5) HPAC-Mean 24 and 48 hour fore-
cast positions are derived by averaging the
24 and 48 hour positions from the 12-HR
EXTRAPOLATION track and a track based on
climatology.

(6) XT24-Similar to 12~HR EXTRAPOLA-
TION, except 24 hr old preliminary best

track and latest fix position are used.
Rather than linear extrapolation, the actual
forecast speed of movement is used.

(7) INJAH74-Analog program for
North Indian Ocean. Similar to TYFN75,
except tracks are not segregated.

c. TESTING AND RESULTS

It is of interest to compare the
performance of the objective techniques to
each other and to the official forecast as
well. This information is listed in Table
5-5 for Pacific typhoons only and in Table
5-6 for all Pacific forecasts.

In these tables "X-AXIS" refers to the
techniques listed horizontally across the
top, while “Y-AXIS" refers to those listed
vertically. BAs a matter of explanation,
the example shown in Table 5-5 compares
.. TYFC to T¥YPS. 1In thé 5¥ cases available
'ﬁgflyj"f65~aaﬁﬁarison, the average 24 hour vector
-, exror for TYFC was nm, while that for
T¥FS was 138 nm. The difference of <] nm
is shown in the lower right.

JTWC ANNUAL AVERAGE POSITION FORECAST
ERROR FOR TROPICAL CYCLONES WHILE
WIND OVER 35 KNOTS

WESTERN NORTH PACIFIC** INDIAN OCEAN***
24-ER 48-HR 72-HR 24-HR 48-HR

1950-58 170 ——
1959 *117 *267
1960 177 354
1961 136 274
1962 144 287
1963 127 246
1964 133 284
1965 151 303
1966 136 280
1967 125 276
1968 105 229
1969 111 237
1970 98 181
1871 99 203
1972 116 245
1973 102 193
1974 114 218
1975 129 279
1976 wl 232 326

220 410
382 193 233
245 203 305
351 137 238
442 145 228
Ve

(L] 16
*FORECAST POSITIONS NORTH OF 35°N WERE NOT VERIFIED.

**FOR TYPHOONS ONLY

**¥*1971-1974 DOES NOT INCLUDE ARABIAN SEA




TABLE 5-3.

04-75
24-75
25-75
28-75
29-75
33-75

ALL FCSTS

TABLE 5-4.

1975 JTWC ERROR SUMMARY FOR THE NORTH INDIAN OCEAN

WARNINGS 24 HOUR 48 HOUR

POSIT RT ANGLE # FCST RT ANGLE # FCST RT ANGLE ¥
ERROR ERROR WRNGS ERROR ERROR WRNGS ERROR _ERROR WRNGS

179 149 4 - - - -
58 48 119 83 206 136
33 11 183 131 328 305
32 26 138 926 - -
50 27 142 78 271 133
98 65 243 187 175 5

61 43 145 99 228

JTWC ANNUAL AVERAGE INTENSITY FORECAST ERROR

WESTERN NORTH PACIFIC* INDIAN OCEAN**

WARNING . WARNING
POSITION 24-HR 48-HR 72-HR POSITION 24-HR 48-HR

1971
1972
1973
1974
1975
1970

Ave
AR

*FOR TYPHOONS ONLY

16 21 24 - - -
14 20 24 15 12
16 20 28 15 20
11 15 20 8 18
13 18 20 14 18
I 3 15 ¥ C G e
= » » » »
4 15 z3 iz 15

*%1971-1974 DOES NOT INCLUDE ARABIAN SEA
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INDIAN OCEAN® FORECAST ERRORS
‘Arablan Sea not included priar to 1975
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TABLE 5-5.

XTRP

HPAC

TYFC

TYFPS

221
123

205
142

183
135

59
134

129
0

130
12
128
7
121
13

205
142

182
135

57
134

195121 184
144 18

14 T T

142
]

138
-3

145
-11

135

183 135
135 0

53 121
132 11

TYFR—..204.130 .. 193343 .-1F79--136

144
144
159

138
144

JTWC

165
279

153
321

133
251

49
341
359

TYFR 157
— 5

MH70 98
357

MHS50 96
356

279
0
289
32

280
-30

300
41

14

133
26

133
11

153
321

132
252

47
341

B85 144

74
2
291

66

292
64

89
11

143

143
159

136
143

321

0
288
-37

369
-28

318

2

148
12

148
-5

133
251

41
289

125

140 5

126 137
145 8

119 137
134 -3

251
0

249
41

243

351

298

97
360

94
358

42

_148_319
-21

343
is

344
14

JTRC

TYFC

TYES. 10844

338
129

TT274

81
299

78
276

JIWC

113
442

34
520

08

442
0

472
48

444

94
250

T35

249 26
50 521

249 26
27 443

35

35

24-HOUR

TYFC

59 134
134 0

e

-~

...—-{,
165 130 { 541137 195 144
[RELF NGt

44 0

1975 OBJECTIVE TECHNIQUES FOR WESTERN NORTH PACIFIC TYPHOONS

X-AXIS
TECHNIQUE
ERROR

ERROR
DIFFERENCE

Y-X

59~ 134 ——-390 144204

146 12

37 101
141 40

37 102
115 13

138~538

545

101

R 108_444
TEER 108 U

¥HTO

MH50

57
504

58
485

432
72

435
50

588 69
35_520
15 511

664 153

17 520
531 11

538 0
110 538
57 529
508 -21

58 534
497 -37

144 0

128 149
148 -1

122 151
137 -13

154 358
358 0

153 358

ST e

91 377
354 -23

89 381
357 -24

111 445

0
58 454
504 50

59 462
495 33

144

137 144 159
154 159 0

131 137 160 138 144
143 143 =17 144 0

70

JTHC-OFFICIAL JTWC SUBJECTIVE FORECAST
XTRP-12-HOUR EXTRAPOLATION

HPAC-MEAN OF XTRP AND CLIMATOLOGY
TYFC-TYFN75 (WEIGHTED CLIMO) COMBINED
~TYFS=TYFN#5—{WBIGHTEDCLIMOY "STRAIGHT
TYFR=TYFNTS (WEIGHTED “CLIMO)} ~RECURVE -
MH70~MOHATT 700-MB PROG

MHS50-MOHATT 500-MB PROG

158 300

300 o

95 299
354 S5

93 302
358 56




TABLE 5-6. 1975 OBJECTIVE TECHNIQUES FOR ALL WESTERN NORTH PACIFIC FORECASTS

24-HOUR

TYFC TYFS

301 138
138 0

275 137 275 148
148 10 148 0

235 134 234 143 235 144
144 10 144 1 144 o

84 128 82 150 76 138 84 143
143 15 143 -7 143 5 143 0

--246.135 232 144 208 139 76 145 246 155
155 207185 T kS dem g e} G- B e - 165 Q

258 137mees 2440483223 144, . 84 143 237 154 258 147
147 11 146 -1 144 - LS A M T et o & R

182 144 178 156 152 146 49 122 155 163 168 149
164 21 164 7 153 7 157 38 157 -6 160 11

174 143 170 157 144 146 49 123 147 165 160 150 174 151
151 8 150 -7 144 -3 132 9 148 -16 150 0 151 0

JTWC TYFR MH70 MH50

194 288 ]
288 0 JTWC-OFFICIAL JTWC SUBJECTIVE FORECAST {
XTRP-12-HOUR EXTRAPOLATION H
179 294 191 322 HAPAC-MEAN OF XTRP AND CLIMATOLOGY {
333 39 322 ¢ TYFC-TYFN7S (WEIGHTED CLIMO) COMBINED {

T¥ES=TYFNTS (WEIGHTED-GLINC)-SPRAISHT |
153 287 161 292 163 256 TYFR-TYFNIS _(WEIGHPED~ELIMO)~RECURVE |
266 ~21 257 -34 256 0 MH70~MOHATT 700~MB PROG |

MH50-MOHATT 500-MB PROG ¥

57 311 62 363 56 251 65 317
344 33 319 -44 27% 28 317 [

319 187 361
372 80 363 42 343 93 4297110 361 0

183 297 178 319 156 255 64 321 184 361 193 294
303" 6 291728 270 15 320 -0 293 —67 297 o

119 .306 117 344 97 266 32 341 109 391 115 304 121 355
358 52 360 16 313 47 521 180 351 -40 350 47 355 o

116 304 114 349 93 267 32 346 105 394 111 306 116 360
349 45 347 -2 281 14 413 67 350 -45 351 45 347 -13

125 450
450 [

40 510 47 511
518 7 511 0

THES... 123865 na. .47 SIL... 132 S64
574 109 641 130 564 [}

34 ¥i 132 564 135 435
435 -29 513 1 =128 X35 0

71 465 21 543 72 583 74 454 77 551
554 89 706 157 555 -29 552 98 551 Q

71 467 23 547 72 584 74 458 75 547
499 32 530 -17 502 ~-82 503 45 499 -48




3. PACIFIC AREA TROPICAL STORM AND DEPRESSION DATA
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1618002 141N 131.7€ L m——m  e® e e= eegs  ceage  es =6 es - e
1700002 144IN 131.4E 25 14.3N 13146E 30 17 § esme= ===em oo == @b —oge cmeee == Se e aoym wEegm Te e o
1706007 1445N 130.6E 25 14,5N 130.BE 25 12 0 =me= ===e= == =8 a2 cogs csl,c es SE SR cegs SRege Se e oe
TROPICAL STORM  GRACE
00007 25 OCT TO 06002 02 NOV
BEST TRACK WARNING 24 MOUR FORECAST 48 HOUR FORECAST T2 HOUR FURECAST
ERRORS ERRORS ERRORS ERRORS
POSIT WiND POSIT WIND DST WIND POSIT wIND DST wind POSIT WIND OST WIND POSIT WIND DST WIND
2500002 18.0N 128.4E 40 18.0N 128.5€E &0 6 0 17e2N 124e2E 60 208 30 wesr =mape == ee == anye mmmge  ve  we o=
2506002 17.9N 127.9E 45 17,7N 127.7E 45 16 0 16.6N 123.5E 60 342 3% wwe~  wme,- - e ea eme= = - .- e e
2512002 1840N 127.6E 50 101N 1279E 45 1B =5 =—cee meces ==  ®¢ @ ceee ~meye  me =@ ee  cmp= wemge ==  =a  w=
251800Z 184SN I2T«YE 40 185N 128e)lE 35 1]l =5 —wye mowgm == = @ 4eee =mcge  we =8 == wmem mmwge  we  ew ==
2600002 1848N 128.6E 30 1u.9N 128.5€ 30 8 0 cemes  ew  we em weee eeepe  mm me == cmvge e we e
2606007 18.9N 129.0E ¢5 19,0N 129,3E 30 I8 5 metem e ®m we mees mvage  ce =@ me eege eecape = we ==
2800002 17,9N 132.0E 30 lu.3N 132.2E 30 26 0 134.2E 35 311 5 179N 13643F 40 405 5 18.4N 138e4E 45 500 =15
280600Z 18.4N 132.1E 30 18,2N 132.2E 30 13 0 133.0E 35 268 > JBeUN 135.1F 40 32¢ 0 1Be2N 137.¢E 45 436 -5
2812002 18.1N 131.1E 30 1s.2N 131.,1€ 30 6 0 129+BE 35 72 5 1746N 128.9F 40 149 <5 17.5N L2H.AE 45 393 O
281800Z 17.9N 129.7E 30 lu,1N 129,86 25 13 =5 127.7E 35 72 0 17+8N 12686 40 251 =10 17.7N 126.0E 45 518 0
290000Z 17.1N 128.HE 30 16,8N 120,26 30 39 0 124.1E &0 330 S 1DeBN 120.6F 25 647 =35 w=,=- - - ==
290600Z 17.7N 12B.3E 30 1o.9N 127.4E 30 70 0o 12442E 45 342 5 15.9N 120.8F 25 692 =25 --¢= - ee -
291200Z 1841N 12B.6E 30 17,9N 126.8E 30 16 0 129.1E 45 181 0 169N 128.3F 45 419 0 17.2N 127.0E 45 733 <10
291800Z 18,3N 128.YE 35S 1¥.2N 128.6E 3v 18 =5 128.8E 45 98 =5 20.aN 128.9F S50 289 S5 21.2N I¢9.0E 55 €27 0

3000002 1B.6N 129.2E 35 lo.4N 12R,5E 35 “1 [
3006002 19.iN 129.5E 40 1d,5N 128.8E 35 53 =5
3012002 20,0N 129.6E 45 19,2N 129,6E 35 48 -10
301800Z 21.0N 129.7E 50 2i.4N 129.7E 60 26 10

128458 50 153 -1U 20eoN 12B.SF 55 361 10 21«4N 128.7E 60 T72a 10
12942E S0 203 U 205N 129.7¢ 55 397 5 190.1E 60 7T0R 1S
131.1E 45 128 U 232N 132.9F 50 269 =5 - - - - ==
133.0E 70 146 25 294N 139.4F 60 131} 5

3100002 21.7N 130.2E 60 21,9N 129.8E 60 25 0
3106002 22.5N 130.9E 50 21,.9N 130.3E 60 49 10
3112007 2342N 131.6E 45 23,9N 131.8E S5 21 10
3118002 23.9N 132.5E 45 23,8N 132.,2E 55 17 )0

132.2E 70 100 2> 292N 138,6F 60 152 10 -=y4=
131.9E 55 176 9 26¢8N 136.1F 45 32« 0 wme=
136¢3E S0 50 b meer conye s m= e eay=
135.7E 45 150 «lU0 ceem mmcge  we  me em  ea,-

0100007 24.5N 133.5E 45 24,4N 133.,5E 45 6 [
0106002 25.,2N 134.8BE 50 25,1IN 134.7E 45 8 =~5
0112002 26.2N 136.6E 55 20.8N 137.3E 45 S2 -10
0118002 27.4N 13B.4E 55 20.4N 138.0E 45 63 -10

137.9E 40 135 <10 ~we=
140.5E 40 152 o5 —ve-

— - e we eege

——= - e we mme=

0200007 27.2N 140.4E 50 27,7N 140.8E 45 3T =5 mew  mmee= - - e cegs ewo,- - L Ll —-— - -
020600Z 2641N 142.1E 45 27.5N 142.3E 45 [-13 0 eope mmay- - e er emiw emeg- - e wa mmye e=eg= - -— -



u3e6002

312002
0318002

0400002
0406002
0412002

2700002
2706002
2712002
2718002

2800007 14.5N

2700002
2706002
2712002
2718002

2800002
2806002
2832002
281800Z

290000Z
2906002

TROPICAL STORM

HELEN
0600z 03 NOv TO 12002 04 NOV

48 HOUR FORECAST

POSIT

WIND

ERRO|

osT

48 HOUR FORECAST
ERRORS
0ST NIND

POS]

48 HOUR FORECAST
ERRORS

POSIT DST WIND

WIND

121N 115.2¢ 45
13eaN 115.9¢ 45

BEST TRACK WARNING 24 HOUk FORECAST
ERRORS ERRORS
POSIT wIND POSIT WIND DST WIND POSIT WIND DST winD
137N 114.4E 35 14.0N 115.0E 35 39 0 14.2N 11048t 50 101 20 <==e-
139N 113.1E 40 le¢,ON }13.,2E 35 B8 -5 14.38 108.3E 35 84 10 ewe-
133N L12.1E 45 14,0N 117.9E 35 43 l0 wmem wm=pe - e mv mmpw
12.9N 11160F 40 13.2N 11162E 35 21 =8 cwpe —ccym  —=  ®c ow —mae
L1249N 10947E 30 12.6N 100,9E 30 21 0 ~cem evee= == == o= ooy
12.9N 108.3E 25 l3.0N 107.8E 25 30 0 crmem eme,= - - we amge
TROPICAL DEPRESSION 24
00002 27 DEC TO 0000Z 28 DEC
BEST TRACK WARNING ‘ 24 HOUK FORECAST
ERRORS ERRORS
POSIY WIND POSIT WIND DST WIND PNSTY wIND DST wiInD
1346N 124.5E 30 13.2N 124.6E 30 25 0 156N 123.2E 35 128 10 —ee=
141N 123.5E 30 12.8N 124.2E 30 #8 1] - e e cmew
1444N 122.3FE 30 14,2N 122.TE 390 26 [} - L
141N 12046E 30 14,4N 122.2E 25 39 =5 e we e amee
12103E 25 14,5N 12]141E 25 12 0 =~y4= =emp> o= *o we cese
TROPICAL DEPRESSION 25
00407 27 DEC TO 06001 29 nEC
BEST TRACK WARNING 24 HOUK FORECAST
ERRORS ERORY
POSIT WIND POSIT WIND OST WiIND 11341 oIND DSY wIND
112N 114.9E 30 11.2N 114.3€E 30 12 0 11428 114.3E a0 117 10
109N 1169 30 11.3N 1l4.6E 30 30 0 12.4n 11S.4E 48 180 v
10.6N 115.3E 30 11,1N 11449€ 30 38 0 119N 115.6E 40 1T4 10 =wo~
103N 115.5€ 30 9.5N 115.0E 30 56 0 T«ON 11544 260 12 «ly ==o=
98N 11S5.7E 30 v.4N 115,86 30 25 0 T+SN 11638 20 64 =9 eoe-
Fe4N 115.TE 30 9,28 115.4€E 30 21 ¢ Be3IN 115.26 20 124 =5
90N 115.9E 30 9,3N 115.9€ 30 l8 G ewe= === - -~ e
B.TN 116.3E 30 u©.8N .115.4E 30 53 0 eme= =mee- -~ - -
BeSN 116.TE 25 Y,ON 11642E 30 42 § ~ree wcapes oo <o o=
B.4N 117.3E 25 o,6N 117.8€ 2> 32 0 ==e= ==a,- - - -

232
310

RS

WIND

20
20

7¢ WUUR FORECASY
POS1T

WIND

ERRORS
05T WINO

T£ HOUR FORECAST
ERRORS
OST WINO

——
——e
-——y=

Pos1T

WIND

-

T2 WOUR FURECAST
tRRORS

Pos1T

ey

WIND

o0sT

WIND



4. PACIFIC AREA TYPHOON DATA

TYPHOON LOLA
06007 22 JAN TO 0600Z 28 gan

BEST TRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST 72 WOUR FORECAST
ERRORS ERpox> ERRORS " ERRORS
POSIT wIND POSTT WIND DST WIND POSIT WIND DST wInD $0S1T wIND OSY-WIND POSIY WIND OST WIND
2206002 7.4N 135.2E 40 7.5N 134.BE 40 24 BubN 131¢3E SO0 89 «b  9.TN 1278F 60 95 <5 10.6N 124.3E 35 346 o5
221200Z T.7N 134.9E 40 7.3N 134.8E 40 25 8,30 132.4E 40 56 <20  9Y.6N 128.7¢ 50 233 0 10.0N M25.5E 40 517 .5
2218002 T.9N 134.4E 4S5 I.TN 136.4E 40 12 9aIN 132426 40 143 -25 10.7N 128e7¢ 55 352 15 11.3N i24.9E 40 558 =10

2300002 8.1N 134.UE 50 8,0N 133.9E 50 ]
2306007 B.4N 132.8E 55 u.4N 133.4E S% 35
2312002 B8.6N 131.SE 60 90N 132.0E 60 38
2318002 B.8N 129.8E 65 ¢,1N 130.1E 65 a5

945N 131.1€E 60 193 <20 109N 12842E. 70 %69 30 12.3N M25.4E 60 658 10
10.28 130.5€ 65 256 O 1le4N 127.6F 75 533 35 ]12.7N 126.7E 50 700 ¢
10,78 128436 70 209 20 11+9N 125426 60 479 15 13.0N 1¢2e¢E 35 568 =15
Q9N 12543 S50 160 U YeUN 121.6F 40 402 -10 Ge4N LIB.O0E 40 509 .5

2400002 9.0N 127.9E 70 8,9N 128.1E T0 13
2406002 9.,1N 126.3E 65 w,0N 126.8E 70 30
2412002 10.1N 126.BE S0 9,9N 124,88 45 12
24168002 10.7N 122.7TE 40 lu.4N 123.2E 40 34

8.9N 12242 35 185 > VedN 11740 45 310 =5 10.7N LI2.7E #5 347 5
9,0N 12143 35 230 v YeaR 116428 45 369 =5 10.9N Lll.9E 45 361 1%
12460 119.7t 35 1598 =10 153N 116426 35 202 =15 184N L1440E 25 1%9 <5
13.5M 118.1E 35 194 -15> 1b6e6N 1lae6E 30 118 =15 20.0N L13(E 25 278 <5

)

vwoe® oUVVLe o000 weo

€500002 11.3N 120.2E 40 11.2N 120+.2E 40 6
250600Z 11.7N 118.5E 40 11.7N 118.BE 40 18
€51200Z 1243N 117.0E 45 12.3N 117.1E 4% [}
€51800Z 13.0N 115.%E 50 13.0N 115.1E 45 23 ~

1346N 113.6E 45 37 b 1T.4N l12.0F 35 S8 =S
162N 113.7E 45 5T =5 17.eN llde2F 35 85 5
149N 1119t 40 S5 =10 179N 109.2¢ 39 =227 O
155N 109.5¢ 35 182 ~10 192N 106.5F¢ 25 417 =S

——egw - —— e
——— g —. . -
———w - - -

— - - -

260000Z 138N 114.2E 50 13.9N 114,0E 50 13 0 181N 109.9t 35 172 b w=ve een,. - = ea
2606002 1446N 112.8E 50 14,7N 112.5E 45 1B =5 18.6N 10745E 25 30T = <wmem  ~~a,, - . -
2612002 15.4N 112.7€ 50 15,3N 112.9E »0 13 =10 19.5M 113.5€ 30 195 4 ‘===
2618007 16.1N 112.0E 45 160.4N 112.9E #0 25 ~5 21e0N 11446E 35 325 5 ===

—— -— - ——

———y — . wme

———g - .. -

——w - - ==

2700007 16.5N 112.4E 40 167N 112.3E 35 13 =5
2706002 16.9N 112.6E 30 16,9N 112.2E S0 23 20
2712002 1643N 112.8E 30 loo.BN 112.6€ 50 32 20
2718002 158N 112.9E 30 lp.0N 112.7E 40 17 10

—— - . ee eepe ewe,. - - me amge Smagw - -
—— - . ee eeye emc,e - - em megr wmegw - - -

P - e ee ey emo . - - o= —— - >~ -

—— - —— we eeem wmeg. -— . m= amgm mmegw - —— -

TYPHOONS wHILE WIND OVER 35KTS ALL FORECASTS
wARNING 24~HR 48-HR 72-HR WARNING <4=-HR 4B-HR T2-HR
AVERAGE FONECAST EHROKW 20NM  L146NM  302NR S2SNM 20NM  1OONM  290NM  4SDNM
AVERAGE HIGHT ANGLE EHHOW 12N 7ONM  103NM  10TNM 12NN YBNK  125NM  129NM
AVERAGE MAGNITUDE Uf wiNU ERROR eKTS 1O0KTS 13KTS  IxY¥S 4rTS  9KIS 11kTS KIS
AVERAGE BIAS UF WIND ERROR -2KTS -6KTS  3KI5 «3KTS KIS ~uKTS  2xTS =2KiS
NUMBER OF FORECASTS 20 16 12 8 23 iy 15 11

TYPHOON NINA
12002 31 JuL TO 00002 0 Ays

CAST 4“8 FORECAST T2 MUUR FORECAST

HEST TRACK WARNING ERRORS 24 HOUK FORECAS . HouR ] s H s

POSIT wIND POSTY WIND ST ¥IND PaSIY wIND DST wind POSIT WIND DST wIND oSl Ul:o DST MIND

3112002 177N 133.2E 30 17,6N 13340E 30 13 0 174N 13166 45 179 =1b =ce= wmvpue  oe o= oo cmgm —meps T e o=
3118002 37.9N 132.8E 35 17.9N 132.8E 30 0 ~5 ]18.38 130.9& 50 183 225 ~ee= ovey-

- we emgm wwwgw — -— -

-

o5
G10600Z 19.3N 131.7E 50 191N 131.86 Su 13 0 21,08 129.7E 75 194 =5u 22.9N 127.3¢ 85 367 20
0112002 20.3N 130.8F 60 2U.1N 13p.7€ 60 13 0 232N 127.48 90 12T -4b 20<AN 124e3f 105
011800Z 21eIN 129.6€ 15 21,18 129.6E 7Tu 0 ~5 25.0n 125.5E 185 145 -10 2b.3N 12146 96 272 40

- -

0100002 J8+4N 132.4E 40 lo,0N 132.26 50 26 10 1BJTIN 12946t TU 209 -20 20eIN 126.3F 304 =20 22.6N d23.0E 35 63: 'Y ]
-

- -

0200002 21.9N 12B.1E Y0 22,4N 128.3E 80 32 =10 26+6n 12346E 105. 181 ¢ 29eSM l19.4r 30 284 -5 ——— me wa e
206007 2245N 126.6F 15 2¢.BN 126.5E 100 19 =25 25.7N 121.9E 100 78 3% «eves —ccge o~ == == Teeer e e
0212007 230N 125.4E 135 235.3N 125.3E 130 21 =5 245N 120.3E 90 38 30 -osc eccpe o= =v o= Gt
0218002 23.3N 123.6E 115 235,3N 123.6E 135 0 20 23.84 117.5¢ A4S 19 b =ve= —vae- -— - - — -
0300002 23.8N 122.3E 105 24,6N 122.5E 120 16 15 24.6m 45 T3 0 ocem wmege w=  w® == c=p Tooes - -
030600 26.4N 120.8E 65 2¢,5N 121.0E 20 12 S R mmeem  m= o= oo mmem wmsem o= =e -
0312002 24+6N 119.6E 060 24,4N 116,6€ 70 12 10 v = e Tmeem e Tw mm mmem Semem 7e = -
0318002 25.0N 118.1E 50 25.0N 11R.6E 5> 27 5 em  me ee emye etege  wa  =w an emg® =we, -
040000Z 255N 116eSE 35 29.3N 11700E 30 30 =B erem =ccg= == =o == w=ee =ecqe  we =S == ewmy® Svegs "= == o=
TYPHOONS whILE WIND OVER 2SKTS ALL FORECASTS

WARNING 24=-HR 4B-MR 72-HR WARNING ca=tHR 48-HR T2-tR
AVERAGE FORECAST ERROR 16NM  135NM 299NN 424MM LONM  JIONN 290N 424MM
AVERAGE RIGHT ANGLE ERKOK LINM  75NM  ITONM  &lew 1IN fONM  2T70NM 41NN
AVERAGE MAGNITUDE UF wiND ERROR 9KTS 22KTS 20KTS #OKTS BKTS «2KTS 26XTS 60KTS
AVEKAGE BIAS OF WIND ENROR IKTS =9KTS 16KTS HROKTYS IKTS  =9KTS 16KTS 6OKTS
NUMBER UF FURECASTS 14 11 5 ] 15 IS s 1

e



1006002
1012002
1018002

1100002
1106002
1112002
1118002

£200002
1206002

AVERAGE
AVERAGE
AVERAGE

BEST TRACK

POSIT

214N
223N
22.9N

23.7N
24.7N
26.0N
27.1N

2T.7N
27.90N

124.%E
124 .9E
124.9E

125.2E
125.4E
12540k
124.0F

122.8E
121.3E

wing

40
20
95
60
bS5

65
05

o5
60

FORECAST tHROW

HIGHT ANGLE ERNOR
MAGHITUDE UF wlNL chROR

21.8N
22.4N
23.2N

23.9N
24,45N
25.9N
2T 1IN

27.2N
2643N

AVERAGE BIAS OF WIND ENHROR
NUMBER OF FORECASTS

1200002
1206002
1212002
1218002

1300002
1306002
1312002
1318002

1400002
1406002
1412002
14)8002

1500002
1506002
1512007
1518002

1600002
1606002
1612002
1618002

1700002
1706002
1712002
1718002

1800002
1806002
18312002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

PQ
12.6N
13.0N
13.4N
13.8N

14.1N
14,88
15.6N
1649N

1846N
20.4N
2242N
24.1N

25.9N
27 « &N
2844N
29.0N

29,78
30.2N
30.9N
31.78

32.78
33.9N
34.8N
35.5N

36.2N
36.8N
37.5N

HEST TR

SIT
138.0E
137.6E
137.2E
136.8E

136.5¢
136.4€
136.5€
136.8E

137.0¢
137.0E
137.0€
137.1E

137.1E
136.7E
135.8¢
135.4E

134.5E
134.1E
133.7¢
133.1¢

132.6€
131.9€
130.9E
130.4E

130.4E
130.0€
130.6E

ACK

wIND
30
35
35
40

FORECAST FRROR
RIGHT ANGLE ERROR

MAGNITUDE OF wINU ERROR IKTS 18KTS 24KTS 1TKTS INTS

12,7N
13.1IN
13,7N
1a,1N

la,6N
18.5N
15,78
16.6N

18.58
20.2N
22.,2M
24.2N

20,0N
27.5N
28, 6N
2v.2N

298N
30.1N
30,9N
31.8N

32,7N
383N

34.8BN
35.4N

3b,6N
37.BN
38,8N

BIAS UF WIND ERROR
NUMBER OF FORECASTS

TYPHOON ORA
06002 10 AUG TO 12002 32 AUG

WARNING 24 HOUR FORECAST
ERRORS ERRORYS

POSTT WINU  OST WIND POSIT wIND DST wInND
6

1249E  »0
12486 50 8
125.0E 60 19

24.4N 122.3E S0 169 -15
241N 122.9¢ 65 161 ']
26.2N 125«0L 75 % 1u

12543E 65 13
125.5E 7¢ 13
12543E 70 17
124.26 70 11

26.8#N 125.7€ 85 163 2v
273N 12643E 85 267 25

—r o= —weg= - -

g e o

123.BE 60 61 =5 =-u= eccye == we =e
12241E 50 4B <10 ~rev masy= o= = -e
TYPHOONS wHILE WIND OVER 35KTS
WARNING 24=HR 48~HR 72~HR WARNLNG
22NN 167NN 32NM ONM 22NM
8NM  -92NM  31NM ONM an|
AKTS 14KTS  5KTS  OKTS 4KTS
IKTS  8KTS ~5KTS  OKTS Ixls
9 5 1 [ 9

TYPHOON PHYLLIS
00007 12 AyG TO 12002 18 aue

WARNING 24 HOUR FORECASY
ERRORS ERRORY

POSIT WIND OST WIND POSIT WIND DST wiIND
40

137.9E 30 8 0 14.3N 134.2€ 134 =»
137.1E 35 30 0 14.9N 133.5€ S50 168 b
13740E 35 21 0 16.1N 134.4E 50 124 -20
13646E 40 21 0 16.5N 134.0E 55 162 -25

136.0E 45 42 0 16.7N 133.0E 65 25¢ =25
13641E S0 25 ~5 16.4N 133.5E 75 310 -2b
136.5€ 60 6 ~10 18.6N 13448E 80 248 -30
13645E 70 25 ~10 20.4N 135.2E 85 245 =35

137.0€ 85 6 =5 23,78 135.8E 105 149 =10
137.0E 100 12 0 26.0N 135.4E 120 109 10
137.0€ 110 0 0 29.2M 135.9€ 115 48 10
137.0€ 115 8 =5 30.6N 136.1E 110 109 10

137.0E 115 8
137.0E 110 17
135.7E 100
134.7E 100 24

34.38 135,86 T0 283 -3v
34.7N 134426 TO0 269 -2>
33,48 132,06 70 172 =20
33.2N 130.3E 60 . 167 =25

3342N 130.9E S5 .90 =25
T32.78 13126 55 80 b
34eaN 133,56 S5 130 &
35.5N 132.7€ S5 112 15

-
w
)

13442 100 17
133.9€ 100 12
133486 90 S
133.2E 85 8

132,86 85 10
131.9€ 65 24
130.9E S5 0
130.0E 50 20

36,5N 133.0E 45 126 12190
39.8N 13344 30 228

38.3N 128.6E 30 106 5

——y  mmmgw - e oo

-
QUL oMUy vouve oyooe

130.4E 40 24
130.1E 35 b1
13040E 25 83

e ge =mmg® - -~ me
—mygr Saage — . m=

TYPHOONS wHILE WIND OVER 35KTS
WARNING 24-HR 48-HR T2-HR
16NK  JO6NM  368NM  495NM 20NM

INM  111INM  263NM  403NM 12NM

-0KTS -12KTS -21KTS -13KT$
24 -21 17 12 27

48 HOUR FORECAST
ERRORS

POSIT WIND

2T o8N

ALL FORE]
HA

£8al

1070

YenM

14KT

KT
5

121.1¢

55

CASTS
48-HR T2-HR

I2NM

31NN
S  SkTS
5 «5kTS

1

0ST WIND

3z

UNM
ONM
OKTS
OKTS
0

-5

48 HOUR FORECAST
ERRORS
POSIT

162N
170N
185N
192N

188N
185N
2leTN
231N

27«90
3letN
34BN
348N

SUSN
AUs4N
38+7N

32N -

IB.ON
37.3M
39N

e

130,.5¢
130.0F
131.1F
13s.8¢

129.4€
130.0€
13244F
132.12¢

132.7¢
132.0¢
13304€
134036

136.7¢
138.3F
135.4
134.2F

134.0F
132.9¢
13643F

o

P,
-
e

g -

———y—
g

ALL FORECASTS

ost
397
445
397
»60

WARNING <€4=HR 48.HR T2~HR

106NM  3SINM  495NM
LE0NN  257NM 403NN

<3

134

A6KTS 23xTS
ONTS =$IKTS -1IXTS ~13KTS
12

17KTS

WIND
-40
=35
-45
=50

-40

-10

7¢ HUUR FOREUAST
ERRORS

POSIT WIND

—myw Smwyw
ey ==age

0sT

7¢ MUUR FORECAST
ERRORS

PosIT WIND
65

18.0N 127.3E
18.9N 1c6.WE
20,98 127.6E
ZEeSN 127e0E

203N 125.0E
201N 126426
240N 129.0E
250N 12845€

313N 12949E
355N 13048E
38.6N 133.8E
384N 13547

—ngr weegw

- emeye
cony

———w

cnmye.
-
‘wmaye:

eengw
——  wBmgw

cwgw wWmeyw
——y wewgw

75
75
80

oSy
719
743
631
611

739
739
450
467

160
iie

266
307

-

-

.

-

B3

WIND

WIND
=50
=35
~30
-20

-20
-5
o
10

15
-10
~10

0



1806002
1812002
1816002

190000Z
190600Z
1912002
1918002

2000002
2000002
2012002
2018002

2100002
2106004
2112002
2118002

2200002
2206007
22)200Z
2218002

2300002
2306002
2312002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

v200002
92060002
0212002
e21800Z

0300002
0306004
0312002
0318002

0400002
0406002
0412002
041007

0500002
0506002
0512002
0518002

0600002
0606002
0612002
0618002

0700002
0706002
0712002
0718002

0800002
0806002
0812002
0818002

0900002
0906002

AVERAGE
AVERAGE
AVEHRAGE
AVERAGE

TYPHOON RITA
06007 18 Ay TO 1800Z 23 aus

ENNKORS

ust
247
88

49

161
127
198
418

438
A80
A6
470

303

bEST TRACK WARNEING 24 HOUR FORECAST 48 HOUR FORECAST
ERROKS ERROKS
POSIEY wIND POSIY WIND - UST WiNO rasiIY wINO DST windD POSIT WIND
24+7N 130.6E 25 24¢,7N 130.6E 30 ] 5 263N 131.5E 45 89 U 28.4N }132.8F 50
24.8BN 130.9E 30 25,1N 131,0E 30 19 0 26.4N 131.5¢ 45 110 5 208«5N 132.2F 50
254N 131.2E 30 25.0N 131.0E 3¢ 26 0 26.0N 1310t 40 98 U 2B.UN 130.3f 45
25.8N 130.4E 395 20,0N 130.6E 35 16 0 2B.0n 130.28 45 127 0 JUs4N 129.5F 45
299N 129.9E 35 25,8N ]J30.6E 35 38 0 27.5N 130.1E 45 95 v 297N 129.5F 4S
260N 129.5E 40 25,9N 130.1E 40 33 0 27.3n 129.4L 50 32 U 29+6N 128.4F 50
26438 129.2€ 40 20.2N 129.1E 40 8 0 27.4N 127.1f S0 181 =5 28sIN 124.9F 50
265N 128.9E 45 206,5N 128.8E 45 lée O 2B.2N 126.9E 40 232 =20 30s3N 124.8F 35
26.8N 128.9E 45 27.0N 128.2E 45 20 0 2B.BN 12641E 40 293 «29 312N 124.5F 35
208N 129.2E 50 26.9N 128.6E 45 33 -5 2B.2n 127.4E S0 261 -20 3u.oN 125,5¢ 50
272N 130.9E D5 27.4N 128.8E 45 91 =10 2B8+6N 127.9E 50 269 <20 3U«aN 126.7F 50
2842N 13143E 60 Z20,5N 131.5E 55 2] =5 32.6N 135.5E 60 159 =19 372N 141.8F 40
2B.8N 131.7E 05 20.48N 131.9€ 65 26 0 31.0N 134.9E &5 70 -10 349N 138B.2€ 60
29.4N 132.2E 70 29.5N 132,28 65 & =5 3I2.8N 134.5E 65 8 ~15 369N 13B.2F SO
30,0N 132.BE 70 3u.lIN 137.9E 65 8 -5 33.0N 134.9t 65 T8 =b =we= eme- -
30,7N 133.3E 75 3U.6N 133.4E 70 8 ~5 35.5N 137.5t 50 91 = ———e= ==
3148N 133.9E 75 31.BN 133,7E 75 10 0 37.5N 139.0t &S 53 5 -
32.9N 134.4FE BO 32,9N 134.2E 75 10 =5 38.1N 140.0E 35 129 > -
34.3N 134.8E 70 34.4N 135.0E 65 12 =5 e—e= ===~ -- - - -
399N 135.7E 95 35.8N 136,06 45 16 -10 .- == e -
374N 13T.9E S0 3¢,IN 137.5E a5 26 =5 - e o= -
40.0N 141.3E 30 39,8N 14n.6E 35 34 5 .- m= es -
TYPHOONS wHILE WIND OVER 3IS5KTS ALL FORECASTS
WARNING 24-HR 48-HR 72-HR WARNING <c4-HR 48-HR T72-HR
FOKECAST EHROR 22N 132NM  285NM  3T6NM 22NM 132NN 283NM 433NN

HIGHT ANGLE ERROR

MAGNITUDE UF W1NU ERROR

BIAS OF WIND EXROR
NUMBER UF FURECAS(S

POSIT

18.0N
1843N
1Be4N
18.7N

19.2N
19.6N
200N
204N

20.9N
21.5N
22+2N
¢3.0N

239N
24+8N
25.7N
2643N

26.9N
27.5M
2B UN
28.4N

287N
2B«9N
29.0N
29.1N

29.3N
298N
30.3n
30,98

322N
33.7N

150.6E
150 4E
150.3€
149.8E

149.4E
149.4E
149.4E
149, 9E

149.1E
14B.5E
148.0E
147.6F

147.1E
146.4E
145.0E
145.4¢

145.2€
145.2E
1454 3E
145.6E

146.0E
labest
14645E
146.6E

146.6F
146.4E
147.2€
lal.0€

laTa8E
148.5E

BEST FRACK

winD

30
35
«0
45

FOKECAST ENRUR

kiLHT ANGLE ERKON
MAGNIIUDE UF wiINU tHROR 3
tIAS UF wiND ERRUR
NUMBER uF FORECASTS

17.8N
lu.2N
ks 8N
16.6N

193N
19,6N
1v.98
2U.4N

<0, IN
21.5N
Rz 3N
24,0N

23,6N
24 8N
29,7N
204N

27,0N
2¢(.6K
264 1N
26,98

20BN
29.2N
29, 1N
29,.2N

29.3N
2v.8N
3u.lN
3u9N

31,58
33,28

12nM H6UNM  1T7TM  299INM
3IKIS 9KTS 19KTS 24KIS
=3KTS -BKTS ~17KTS -24KTS
18 17 13 °

TYPHOON 1ESS

1280 bONM 168N 2BONM

3IKTS YKTS 19kTS 24KTS
«2hTS =7KTS ~14KTS ~21KTS
10

22 Iy} 14

0guoz 02 SEP 1O 0000Z 10 SEP

WARNING
ERRORS

POSIT WIND OST wIND POSIT
26 5 18.4N 146.7E

150.2E 35

24 WOUK FORECAST

wIND
55

149.8BE 35 35 0 19.1n 14T7.06 55

H149.TE &0 42 0 19.7™ l47.4Lk 60
148.8E 45 57 0 19.RN 146.3E 65
14R.,2E S0 (-] 0 20.1N 145.9t 70
189.1E 60 17 5 2l.0N 147.1t 70
149,0E 70 23 5 21e2N 147.9E 90
149,56 70 11 =5 2l.8N 148.9t 90
149.3E 80 16 0 22.0M 147.9E 90
14649E B0 22 =5 23.1IN JAT.6E 90
148.1E 90 B 0 24.1N 145.8E 110
l~7,5E 95 S 0 25.2N 145.0E 115
147.0E 9> 8 0 26.5N 1a44.BE 105
146,46 9% 0 5 27.RN 186.1f 80
145,7E 90 S 0 29.2n 143.2t B8O
145.26 90 12 S5 29.4N8 143.1t 8O
l1a5.1€E 90 8 9 30.4n 143.9t 80
145.0E 90 iz b 30.9% 144.5€ 80
165,190 12 10 31.08 145.1t 8S
145.3E B0 34 0 32.2n 146.3E 70
145.7E 80 17 0 30.7n 186.7E 70
145,88 75 36 0 29.9N 146.2t 65
146.2E 65 17 =5 30.IN 14T7.4L 65
146.5E o3 8 =5 30.0N la7.7c 60
146.8E 05 10 0 29.5n% 147.3c 50
14649 65 S 0 30.7N l48.1¢ 50
147.3E 40 13 =25 are= =cme- -
147.5E 6> 5 5 mmem wemem ==
14H,1E 50 44 0 =~er w=——e=  a=
14h.0E S0 39 0 wme= ~=-e= -

TYPHOONS wHILE WIND

OVER 35KTS

PARNING  24=HR 48-pR T72=-HK
113NN 243nM 3RTNM
16040  330NM

20
14

NM
NM

TuNM

KTS 6KTS 13x1S  13KIS
oKTs 2KTs 5KTS  11IKIS
29y 26 2e 1]

ERRONS
DST winD  ¢0SIT

160 S IBeYN 143.2F
‘139 U 19«¥N 144,2F
116 =5 20+5N 144.4F
172 =10 20BN 143.0F

185 =10 ZUsuN 142.S5¢
83 =15 22eUN 144.3F
60 U 224N 146.2F
101 =5  ZZeYN 14T.1F

122 =9 <c3eiN 145,97
121 U Z4eZN 145.4F
96 20 Z2eIN 143.1F
69  SU  Z20.2N 141.7F

32 20 292N 142.1F
61 =5 304N 141.S5F
13} U 3Ze«2N 141.0F
146 0 JZeBN 140.8F

149 0 d35N 142,9F
155 5  34¢IN 144.5F
180 15 34.IN 145.7F
186 U 34BN 14g.5F

84 5 333N 148.5F
U 32e3N 147.8¢
———e  mmmye

218

15NM
3KT
oxT

30

WIND
65

70
70
80

80
80
105
100

ALL FORECASTS
WARNING ce-HR 48-HR T72-HR
FL3NM  243NM  IATNM
M 180NM  330NM
S  oKIS 13KIS
143 SxTS

UN

S ZK
s

22

oSy
352
259
225
287

13KT5
11IKTS
15

WIND
S
o

-0

=15
-20
-20
=20

48 HOUR FORECAST
ERRORS

WIND
«15
-15
-20
-15

7¢ HUUR FORECAST
ERROR!

Posil

315N
310N
29.6N

32.6n
323N
315N
299N

32468

PO
194N
205N
21.8N
21.2N

210N
226N
233N
23498

241N
247N
25480
274N

313N
32.8N
35.0N
35.8N

36.6N
37.1N

133.¥E
13240E
12948E

1€8.(E
1£945E
1£648E
122.5E

12341E
123.6€
123.7€

-
comg-
——

———w,

wind
50

50
S0

OsY
197

%
156

260
azs
393
675

[
T2a
950

-

-

WIND
'ls
-20
-20

-35
-35
=35
-25

-20
=15
15

T¢ HOUR FURLCAST
(1

s1T
139.4E
L1eLe¢E
18la1E
139.cE

139,1€
163eUE
143.8E
199.0E

1e3.1E
14249E
180.0E
13843E

139.9€
139.0E
139e8E
139.0E

19240E
199e5E
———p

———w

wing
[

UST WIND
491 =35

385 -5
3t -6
456 5

485 5
318 5
297 20
2n 16

3 10
313 1S
s 30
4se 35

306 a0
409 5
> 5



BEST FRACK WARNING 26 HOUK FORECAST 48 HOUR FORECAST
ERROKS ERROKY ERRORS
POSIT *IND POSTT WIND UST WIND POSET ®IND OST wing POSIT WIND WUST WIND
0900002 25.8N lo4<UE 40 23.BN [b3.9E Ju S «10 2T+7N 16442t 40 151 =25 29«IN l6ss6 &S 315 =10
UGDE00L 209N 164.UE 50 20.5N 164.2E 35 26 -15 29.6N 164276 45 129 -20 33.IN 55 236 §
0912002 28.0N 16347E 60 2/,8N 1baslE 45 24 =15 31.7N 163456 55 55 -0 === .- == e
0918002 29.0N 163.4F ©5 Z0.8N 164e0E S0 34 =15 32.8N 16358 60 67 <5 ~ce- - e --
3000002 30.0N 163+VE 65 3uU.IN 162.,7E 65 17 0 34.08 160.48 65 116 10 ==e- e
1006002 310N 162.8E ©5 31,2N 162,28 65 33 0 35.2N 160+4E 65 19 b ==e- - . e-
1012002 32.2N 162.6E 05 32,2N J672.80 ©> io 0 —=e=m mmme= - - ew =g - . e~
L0)BO0Z 33.3N 162+3E 65 233,3N 162.9E 65 30 0 --.- —- e ee  cce- .- we e
3100002 34.7TN 162.6E 55 34,7N 162.5E 55 S 0 === - T ew wEsm eCee- el . ==
11060072 368N L63.YE 50 36,5N 163.3E S0 34 0 --.- —=  S= ee mmem smen w- =e o
TYPHOONS wHILE WIND OVER 35KTS AtL FORECASTS
WARRING 24-HR 48-HR 72-HR MARNING <a=HR 48-HR T2-HH
AVERAGE FORECAST EXRO 22NM  119NM  2ToNM ONp 22NM  1L9NM  2T6NM ONM
AVERAGE RIGHT ANGLE ExKOX 16NM 6TNH  1)5NhM ONM 16NM OTNM  115NM ONM
AVERAGE MAGNITUDE OF wiND ciROR 6KTS 14KTS  BKTS  OKTS 6hTS 14KTS  gXTS  OKTS
AVERAGE BIAS OF WIND EHRUR -6KTS =6KTS -3KTS oKYS -6n1S -oKTS =3xTs OKTS
NUMBER UF FURECASTS 10 6 2 ] 10 6 2 [}
TYPHOON ALICE
00002 16 SEP TO 0600Z 20 SEP
BEST TRACR WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ENRORS
POS1T wiND POSIT WINU UST WIND PNSIT KINO OST winD »0SIT WIND OST WIND
1600002 13.8N 129.4E 30 14,8N 129,76 30 17 O 16.0N 127.4E 45 146 10 1T7+9N 12443 60 242 =5
160600Z 313.9N 12B4E 35 13,9N 128,4E 3> 0 0 15.9N 125.7€ S0 102 -15 18.IN 122.8F 60 254 -5
1612007 34.1N 12T<4E 40 14.2N 127.6E 3b 13 -5 16.2n 124.4E 55 B9 20 17+9N 121.3F 60 252 O
1618002 443N L26.4E 45 1la,4N 126.5€ 45 8 0 16.1N 122.8E 65 47 ~10 17+3N 11B.9F 55 189 5
1700002 14.7N 125.3F 55 la, TN 125,3E 45 0 -10 16428 120.8E S0 24 =15 17+0N 11648F 60 Llae 0
1706007 15.UN 124.2E ©5 1l 9N 124.3E 60 B ~5 16.)IN 120.4E SO0 109 -15 175N 1l6e5F 65 211 S
1712007 15¢4N 12341E 75 15,3 123.3E 65 13 =10 16.9N 1194E 55 137 =5 178N 115.,7F 65 251 5
1718002 159N 122.VE 75 15.,8N 122.2E 75 13 0 17.2N 118.2E 65 149 5> JBeUN llasse 70 202 15
1800007 36<3N 120.4E 05 16,1K 121.0E 65 36 0 17.3N8 116.8E 75 143 1> 183N 113.26 75 252 25
1B0600Z 16,7N 11Ba6E 65 1o.7N L19.1E 65 29 0 17.9n8 114eBt 75 114 15 18+8N 1lp.7¢ 65 183 25
1812002 16.9N 117.VUE ©0 1o,9N }16.8E 65 11 5 17.98 110.8¢8 70 34 1V 18eIN 104,66 40 11y S
LB18B00Z 170N 115.6E 00 10,BN 11l6.0E b5 26 =5 16.8N 111+1E 45 108 =10 <vew <o - -— LR
1900002 17.3N 114.3E 60 17,1N 114.9E 55 36 =5 17.18 110.0t 45 127 & ——— - - e
1906002 177N 112.8E ©60 lr,6N 112,9E 55 B -5 17.8N 106.TE 40 100 v = - E ——
191200Z 182N 111e3E 60 15,1N 111.0E 60 18 0 20.38 104.9E 25 91 =10 N S
1918002 18.6N 111-0E 55 1y,IN 109.6E S0 BS =8 empe  wmmy- - . e wmye emL. - - -
2000007 18.,9N 108.8E 90 19,2N 108.5E 50 25 [} ——— - e ws eeim wew,. - - -
2006002 19+3N 107.5E 40 13,9N 107.1E 40 42 0 ———e - e a¢ w-ge wen.a - - -
2812007 194N 106.2E 35 =-,~ =—=o,- - —— .- ———.— - ®e am emage csa,a - - -
TYPHOONS WHILE WIND OVER 35KTS ALL FORECASTS
WARNING 24-HR 48-HR T72-HR WARNING Ca~HR  48-HR 72~HR
AVERAGE FUMECAST EWRUK 22NM  10INM  209NM  341NM 22NM  JUINM  209NM 341NN
AVERAGE HIGHT ANGLE ERNOR 10NM  SaNM  T1NM  175NM 1ONM  DeNM  7INM  125NM
AVERAGE MAGNITUDE UF wiINU tHROR 3KTS 11IKTS 9KTIS JO6KTS 3KTS 11KTS 9KTS 16KTS
AVERAGE BIAS OF WIND LHHUR =3KTS <SKTS  &XTS 16KTS ~3kT5 <~5KTS  6kTS 16KTS
NUMBER UF FORECAS1S 17 15 il 7 18 15 11 7

TYrHOON

wINNIE

0000z 09 SEP TO 0000Z 12 SEP

7¢ HUUR FURECAST
tRRORS
LST WINO

PosS1T

Po
19.5N
2041N
19.7N
18.6N

1B«9N
19.1N
1B.6N

e

———

——y -

WIND

-

T2 HOUR FORLCASY
LRRORS

SIT
12045E
119.7€
118.1E
115+9E

113436
Jl3.4E
1l2.1E

WIND
70
0
65
(-3

0st
315
4ls
39
217

254
333
337



1706002
1712002
1718002

1800002
1806004
181200Z
181800¢

1900002
1906002
1912002
1918002

2000002
2006002
2012002
2018002

2100002
2106002
2112002
2118002

2200002
2206002
2212002
2218002

2300002
2306004
2312002

AVERAGE
AVERAGE
AVERAGE
AVERAGE

(Y]
162N
16.7N
1649N

17.0N
16.9N
16.9N
1648N

lo.6N
lesoN
1742N
1843N

19.2N
200N
20.7N
214N

22.0N
22+4N
227N
224N

22.6N
22.6N
22+9N
22+4N

229N
2345N
237N

BEST IR
517
lad.tE
142.0E
140.7€

139.4€
138.2¢€
137.6E
137.1€

136.0E
1384 3€
130.1€
135.9E

134.5€
133.4E
132.0€
130.6E

129.1E
1276
126.1E
124.7E

123.0E
122.2E
120.8E
119.7¢

119.0E
118.0E
110.nE

NUMBER UF FOURECASTS

0106002
0112002
0118004

0200004
0206004
va21200Z
0218002

6300002
0306002
0312004
0318007

040000<
0406002
6412002
0418002

0500002
0506002
0512002

AVERAGE
AVERAGE
AVERAGE
AVERAGL

PARNING 24-HR 48+HR T2«HR MARNING <24=HR 48-HR T2<HR
FORECAST LRROK LBNM 123NN 230NM 274NN 18NM  1CINM  230NM  2T4NM
RIGHT ANGLE ERKOR 12NM  TINM  152NM  P06NM 1INM  (TNM  152NM  206NM
MAGNITUDE OF wINU ERROR SKTS  9KTS  7KTS 12KTS SaTS  9KTS  7xTS 12KTS
H]AS UF WIND ERRUR IKTS  LIKTS  3KTS  9KTS UrTS  IKTS  3xTS  9KTS

23 22 17 T4 26 ce 17 14
TYPHOON  CORA
0600z 01 OCT TO 06002 06 oOCT

BEST TRACK WARNING 24 HOUK FORECAST 48 H0uUR FORECA%T
ERRORS i?nou: - D%?R

POSIT winD POSIT WIND DST WIND POSIT WIND OST wInD POSI WIND DS
140N 133.5E 30 JeqIN 133.1E 30 24 0 172N 12B.9E 45 188 1u 187N 124.7¢ 55 351
15.0N 132.8E 30 14,9N 132.0E 30 47 0 18.0N 127.6E 45 233 ¢ 19«5N 123.6F 55 399
162N 132.4E 30 15,0N 132.2E 30 17 0 19.2N 129.9E 40 91 -1u  cle5N 126.8F 55 23>
179N 132.2E 30 17,S5N 131.5€ Jv 40 0 21.4N 128.6E 40 55 20 235N 125.0F S0 291
187N 131.HE 35 19,3N 131.1E 35 53 0 23.7N 127.7€ 55 98 =15 248N 123.6F 65 401
1949N 131.2E 45 19.8N 13144E 40 13 -5 26.0N 129.7€ 55 33 =25 2T+0N 126.8¢ 65 21>
2007N 130,26 D0 Cu 6N 13n.6E 40 23 ~10 24.3N 128.7€ S5 40 =25 279N 126.5¢ S5 378
218N 129.5F b0 21.BN 129.8E 45 17 =15 25.2N 127.6r S5 118 <35 <8N 125.8F 55 539
22.8N 129.2E 70 €¢.TN 129.2E 60 6 -10 26.1N 127.0t B0 202 «20 <cYeYN 125.8F B0 ©68v
23.7N 129.2E S0 23.6N 129.0E 85 12 5 27.0N 12543E 100 207 -5 30.aN 131.8F BO 388
24 TN 129.3E 80 29,08 129.2E 85 19 5 29,0N 13140t 90 138 =1d <==e= eoreg= == ==
2belN 129.6E 90 228N 12944E 9> 16 5 29.7n 131.7€ 100 238 ¢ L
£T.6N 130488 L1UD 2/.2N 130.3E 100 26 @ 31e38 134046 100 247 0 --
Z9.UN 131.5F 1US ¢yoIN 131.4E 105 8 0 34.4n 137.3f 100 256 o -
3003N 133.2€ 1uS 3U.ON 132.BE 1U5 27 0 e=e= wree= == =e == R
3)e 7N 135./E 100 31.4N 135.6E 10D 19 5 -=e- - e == .. ==
33¢IN 138.8E U0 33,3N 13#.3E 110 28 10 —=e= . == == -— ==
34.3N 142.9E 100 34,3N 142.3E 105 10 § == - - - - -

ACHR
wInD
E]

30
30

£l
s
EL
40

4«0
45
L3
%0

55
60
65
70

5
80
85
90

5
95
5
65

60
55
45

FUneCAST tRROR
wionT ANGLE ERMON

MALNITURDE OF wiINU £kROR

WARNING

POSIY

0 lo.3N

lo.SN
169N

16,9N
1/.1N
17.1N
lo,8N

lo.IN
lo.8N
lo,8N
15.1N

1y, &N
200N
2u4.5N
21.Th

21.8N
224N
22.9N
22.8N

2¢.6N
225N
2¢aTN
gL TN

221N

23,8
zeton

blAS UF WIND brRUK
NUMBER OF FORLCASIS

143.7E
142.0F
141.1E

139,8E
137.9E
137.2€
137.1€

1366E
135.6E
13%.6E
135.5E

13445€
13345E€
137.2E
130.2E

129.5€
127.5€
12642€
12449€

123.3E
12241E
120.9€
119.3€

11847E
11748E
116.8E

MIND
2

e5
25

TYPHOON  BETTY
06002 17 SEP TO 12002 23 SEP

24 nOUK FORECAST
ERROKS LRAOKS
DST WIiND POSIT WIND DST wIND
6 =5 17,18 139.6E 35 81 v
12 =5 17.05 13840E 35 24 []
€3 =5 17478 137.0E 35 56 b
24 ¢ 17.7n 135.2¢ S5 103 1>
2} 0 18.2N 132.5¢ S5 237 v
26 5 17«68 133.1E 60 173 1»
0 0 16.6n 134.2E 80 126 10
6 5 16.9N 133.0E 65 162 1v
42 5 17.0n }32.2t 65 192 o
37 S 16.7N 133.48 65 252 [}
ie 0 18.1n8 133.4E 70 252 v
12 0 20.8N5 130.4E 75 102 [
6 =b 22.4N 129.5E B0 105 v
16 =5 - 22.3N 127.9t 85> 102 [}
29 =5 z3.7n 125.18 BO 64 o1y
25 =10 23.2N §25.2E 75 95 ~20
19 =5 24.5N 121.9E 80 115 ~15
13 =5 24428 119.9E 50 92 -25
13 =5 23.1N 119.5E 55 43 -1v
17 =5 22.38 117.28 70 106 )0
8 =5 22.3N 116.3E 70 118 1>
13 15 22.3n 115.3t 65 110 2v
28 5 emer mmmem e =e es
20 10 ~eev meme=m  m= e e
11 15 o mmey= == we ea
-3 T R

TYPHOONS wHILE WIND OVER 3ISKTS

(412
1ieIN
LTedN
lBedN

lBean
18e8N
18eUN
17+UN

173N
LTean
168N
1BeLN

2o UN
239N
23+8N
29+ 2N
243N
25 3N

48 HOUR FORECAST

SIT
13544F
133.9¢
13249¢

13g.2F
127.1F
128.5F
130.6F

128.6€
127.9¢
130.1F
13041F

12642¢
125.6F
123.9F
12).1F

121.0F
115.9¢

———e
-
———-

ALL FORECASTS

ERRORS
OST WIND
83 S
126 S
147 [
248 15
32 15
25% 10
263 5
282 0
299 0
418 1]
408 -5
148 -5
ege 5
178 15
184 =5
142 5
157 ~20

TYPHOUNS wrILE WiNU OVER 35KTS

ALL FORECASTS

vARNING 24=HR #8-rR 72-HR WARNING <co=HR &8-HR T7T2-HR
20NM  L1S3NM 41DNM H2SNM 22NM  ID3NM  4)5NM  B2DNM
12NM B3NM  230NM  420NM 16NM OINM  230NM  42UNM
SKTS 13KTS 32KT1S 39KTS anTS  13KTS 32kTS 39KIS

~0KT> =11KTS =32KTS ~39KTS
le 14 10 6

67

~0KTS ~1IKTS -32kTS -3I9KTS
18 1s 10 6

ORS

WIND

15
-25
-25

-40
-35
-40
-50

-45
-20
-20

7¢ HUUR FORECASTY
ERRORS

Posit

1841\
176N
18.8N

19.0N
19.7N
19.2N
176N

1798
18.2N
172N
18.5N

232N
2542N
25.IN

——w

131.2E
lz9esE
12846E

125ecE
eiadE
ke3e3E
1e645E

l2ecaE
23 rE
L2640
126.0E

122.1E
121 49E

WIND
65
05
5

LsTY
len
223
192

282
378
2061
21

284
276
4R
422

in
2is

72 HUUR FURECASY
LRRORS

POS1¥

19.7N
20.7N
23.3N

247N
25.1n
305N

1dlecE
1204VE
123 /E

léle8E
119.06€
LebeVE

cony-

IND
70
©S
(13

5
55
25

0sT
689
794
696

Ba2
1108
861

NIND
5

]
-5

10
0
0

=5

=5
-5
20
30

wIND
-30
-40
-40

-35
-45
~45



TYPROON ELSIE .
00uyz 09 OCT TO 00002 15 OCV

BEST IRACK WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRUKS ERROND ENHORS

POS1T winD POSIT WIND  DST WIND POSTT wIND OST wIND rOSIT WIND UST WwIND
0900004 1247N 138.1E ¢£5 1c.9N 138428 &b 13 0 1546N 135.1t 35 115 =10 179N 131,88 S0 24> =25
090600 13.¢N 136+0E 30 129N 136,3E 30 5 0 13.9N 132.4E 45 18] =5 19s1N 128.5E 55 254 -40
0912007 144¢K 135.4E 30 14.IN 134.9E 3v 72 0 13.8N 129.8f 45 218 -10 148N 125.0F 60 263 ~65
0918002 15.3N 134.4E 35 13,9N 133.9E 30 48 =5 1545N 129.5E 50 140 -1V ibe8N 125,6F 65 190 -70
1000007 -164Z2N 133.2E 45 10.2N 133.5E 50 17 S 19.3N 129.8t 80 l§6 5 £lea4N 127.7F S0 274 =45
1006002 16.9R 130.9E 50 171N 132,06 55 13 5 20.5N 128.0t. 80 139 =19 23.UN 125.9F 90 249 -40
1012002 17.4N 130.4E &5 171,5N 130.5E 55 8 0 20.2N 126.2t 80 85 -45 2a.6N 125,9¢ 90 JI40 =35
1018002 17.UN 129.0E 60 1/,8N 129.1E ©v 6 0 20.4N 124,58 80 595 -55 254N 123.2F 85 279 -30
110000 18e2N 127.9E 75 1u.0N 127.5€ 790 12 =5 Pl.3N 122.2L 35 84 =50 2988 121.6F 85 28Y =20
110600 16.88 126.3F Y5 lu 7N 126.1€ 76 13 =25 Z0.6N 120.9E 85 79 =45 24+1N 119.1F 75 146 -25
1112002 192N 12%.1€ 125 193N 124.9E 120 13 -5 21.38 120.0E 130 78 5 23¢UN llbeOF 100 126 o
1118002 21%.6N 124.0E 135 13,TN 124,06 140 6 5 21.2N 120.0E 120 23 5 Zie.IN 11S.0F 100 &Y 10
1200002 20.1N 123.0E 135 2u,IN 1£340E Jev [ 21.6N 119.1t 120 Zl 1 <ZlewyN 113.9F 100 78 1S5
1206007 ¢UL5N 122.3E £30 cu 5N 127.1€ 130 11 21e8N 118.1£ 120 €8 20 222N 113.0F 90 67 20
1212004 20.8N 121.4E 325 20.9N 121.7E 125 23 22.0N 118.5c 110 50 15 <Z2ZeiN llé.2F 90 6: 35

121800Z 21.1N 120.8E 115 2:,IN 12r.6E i20 1l 222N 11742€ 100 45 10 238N Ml2.6F 60 66

k-]
2
]
5
130000Z 214N 119.8E 195 Z21.4N 110.3E 110 ] 5 225N 115.28 90 36 5 2zeBN
[}
0
14

T¢ HOUR FURLCAST
ERRORS

Pos11

199N
163N
16+ON
18.0N

23.1N
24.7N
29.2N
29.2N

30.2N
28.3N

21e6n

21l.7n

Po
15.BN
15.8N

128.48E
1£543€
12141E
12143E

1€04oE
deetE
133.0E
130 7E

128./E
121448

110evE
1uB.9E

WIND
o5

10
10
T0
100
100
90
(4]

80
60

50
45

'3 4
en
33
287
195

400
3es
94
682

872
541

14}

156

-

T HUUR FURECAST
ERRORS

S
110.9E
107 +4E

cway.

? a5 61 0
1306002 21.7N 118.6E 1u0 21.6N 11#.3E 100 18 225N 114426 90 30 20 -ee- - - -
1312002 21.6N 117.7€ 95 21.7N 117.4E Y> 18 2149N 11248E 75 34 20 === - me =
1318002 21.7N 116.6E 0 21.,6N 116.,3E 90 }8 21e9N 11158 60 56 20 --o- _— e e-
1400002 21.9N 115.3€ 85 21.8N 115.3E ©v 6 =5 21.AN 111<3E 65 25 30 --.- — ee e
1406007 22.UN 114.2E 7O <1.9N 1llal.lE 65 U =5 eme= w==e- - e o= cape - - .-
1412002 22.0N 113.4f 55 ¢1.98 113,3E 55 8 0 - - - w= e - - --
1818002 220N 112.5E 40 Z21,9N 113.0E 40 ZB 0 =—=e= ===~ == s == o=o= LT U
1500002 220N 111476 35 2£.0N 11Z5€ 20 44 ~l5 -—-g- =m=es == =e == ccps cowge o o= s
TYPHOUNS whILE WIND OVER 35KTS ALL FORECASTS
SWARNING 2a~HR  48-rR  T2-HR WARNING Za-HR 48-HR 72=HNW
AVERAGE FONLCAST EWROK 1780 BONM  18INM  452NM 19NN BUNM  1BINM 452NN
AVERAGE KIUMT ANGLEL LackOH 10NR  SANM  134nu 30N 13N DONM  134nM 330NM
AVERAGE MAOLHITUDE OF WINUD crROR KIS 20KTS 29nTS  24xTS 4RIS <UKTS 29xTS 24KTS
AVERAGE BIRS OF ¥IND tHRUR -2Ki5 -anTS ~17KTS -20KTS ~ITS =aKTS ~17KTS -20KTS
NUMBER OF FORLCASTS 22 21 1?7 12 2b <1 17 1¢
TreiOON  FLOSSIE
00002 20 OCT TO 12002 23 ¢ocCl
BEST TRACKR WARNING 24 nOUR FORECAST 48 HOUR FORECAST
. ERRORS ERROR> ENRORS
POSIT wIND POSTT winD DST WiNu +0STT wIND DST winD POSIT WIND OS5V WIND
200000Z 15.6N 11T7.4F 30 12.6N 117.0E 3u 26 0 16.7N 114.9E 45 68 VU 1be3N Ll2.4f SO0 196 -10
200600, 15.3N 116.UE 30 15,7N 116.0€6 30 24 0 16.0n8 113.18 45 196 0 162N 110.2F 50 284 ~-15
2012007 1S.7N 116.4F 30 15,7n 115.5€ 30 52 0 15.8w 1133t 4S5 200 =5 J6eON 110.9F 50 236 -20
2018002 195N 1iD.HE 40 13,6N 115.8€ 4u 6 0 15.78 [14.1€ 55 1S7T 0 1640K 11)1e7F 60 230 -10
2100002 15.8N L16.UE 45 15,6N 115.,8E 45 17 0 158~ 11S.2E 50 143 =)0 16<aN llasdg 55 280
2LO600Z 16.3N 116.59F #5 153,98 115.9E 40 42 0 16.4% 115.6f SO0 148 <13 176N llas7F 55 32«
2112002 36.N 116.6E 50 10.8N j16.5E 50 8 0 18.6N 11642t 65 149 5 weme= weeio cn <«
2118007 1T+6N 11640E 25 1/,7N 11646E 5> 35 0 1998 1157t 65 163 o5 ~eer =ecpe oo ==
2200002 18.2N 115.2E 60 1o,9N 115.,0E 60 43 0 208N 112426 65 33 0 =res —ceee aa  —w o=
2206002 15.68 114.8E 065 lu,5N 11443 65 8 0 18.7N 11186 75 164 25 e
2212002 1940N 113.6E 70 13.BN 113,68 70 12 0 ~=er wewe= - . -- - - -
2213002 19.7N 112.8E 70 17.2N 112.7E Tu 30 0 ==e= mceme= - -~ e - - we
2300002 20.5N 111.7€ 05 2u.4N 111.7E 70 6 5 emgm mmag= - e @e cogv awo,- -— - --
2306007 21e2N 110.6E 50 212N 110.9€ 50 18 0 ~=e= wcce= ==  S= eo ecep= ceree e == ==
TYPHOONS wHILE WIND OVER 3SKTS ALL FORECASTS

WAKNING  24=HR 48-HR T72-HR WARNING ca=HR 48-HR 72<HR

AVERAGE FORECAST £#ROK 20NM  L42NM 258NN 333NM 23MM 192NN 258NM 333NM
AVERAGE HIGHT ANGLE EXRON 12NM  B3NM  176NM 374N 1284 GINM  JTONM 324N
AVERAGE MALNITUDE UF WIND t«ROX OKIS  7KTS 12KTS 15KTS OKkTS  IKTS 12kTS 15KTS
AVERAGL HIAS OF wIND ErRUR OKTS =2KTS ~10kTS ~15KTS OKTS =2KTS -10KTS ~15KTS
NUNBER UF FORLCASIS 1l 10 6 2 1 w 6 2

wIND
50
35

osT
297
370

WIND
-70
-60
-55
«45

-5
[
=5
~-10

-5
-10

10
18

WINO
-15
-15



0606002
0612002
0618002

UT00U0Z
0706002
v712002
4718002

0800002
0806002
0812002
081800

0900002
0906002
V912002
0918002

1000002
1006007
1012002
1018002

AYERAGE
AVERAGE
AVERAGE
AVERAGE

1606002
1612002
1618002

1700002

1706002

1712002
1718002

180000Z
1806002
1812002
1818002

1900002
1906002
1912002
1918002

2000002
2006002
2012002
2018002

2100002
2106002
2112002
2118002

2200002
2206002
2212002
2218002

2300002
2306002

AVERAGE
AVERAGE
AVERAGE

BEST fRACK

POSIT

117N
12+4N
129N

133N
13.7n
1a,1N
1a.8N

15.4N
16.,2N
1741N
17.8N

185N
19.3n
201N
2le1N

224N
2442N
2642N
29458

la9.6E
149.9E
149.6E

149, 7€
149.7€
149.>€
149.2¢

1e8.9¢
14844
147 8E
14649E

1464 AE
145486
14544E
1454 3E

145 7€
1ot 8E
148.UE
148 7€

wiND
-}
25
s

28
30
30
40
35
45
45
50

55
60
60
70

75
80
o5
B0

FOHECAST L£HRROR

RIGHT ANGLE ERROR
MAGNITUDE OF WINU t&ROR

H1AS UF WIND ERROR
NUMBER OF "FORECASIS

BEST TRACK

POS1IT

6. 7N
€3N
64N

66N
649N
6.7N
Te3N

T9N
Ha. 6N
9.6N
10.5N

11.3N
123N
13.2N
13.8N

l14.3N
1448N
15,3N
16.0N

167N
17.5N
1843N
19.4N

20.6N
217N
2248N
240N

25.3N
27.2N

143.1E
142.6E
142.9€

142.9€
142.6E
14243
142.2€

142.4E
142.5E
142.3E
142.1E

141 .4E
141.5E
141.0E
140.3E

139.6E
138.7E
138.1E
137.9E

136.8E
136.0¢
135S.4E
135.1E

135.1E
135.1E
135.4¢
136.2E

137.4E
139.9E

WIND
25
30
40

50
60
65
70

FORECAST EHROM
RIGHT ANGLE ERHOM

MAGNITUDE OF winNU rHROR

TYPHOON DA
#6806z 06 NOV TO 1200Z 11 NOV

WARNING 24 NOUR FORECAST 48 HOUR FORECAST
LRRORS ERRORS EHRORS
POSIT WIND VST wWim POSIT wIND DST wiND POSIT WIND UST WIND
LooIN 166426 20 98 & 11.PN 145.56 45 287 1b 11BN 140.2F 55 544 10
11,9N 14646E 25 172 & 134N 142.5E 45 408 15 14¢3N 137.,7¢ 55 604 10
11.2N JOT7.7E 25 150 8 13.1N 143.56 &0 386 10 14«IN 139,2F 55 494 5
12.7N 148.5E 25 T8 @ 14.0M 144.5E 40 268 5 152K 140.5¢ 55 376 0
11,0N 149.,2E 3v 51 8 13.6N I47.3E 45 168 0 145N l4s.1lF 60 299 [1]
13,8N 148.9E 35 39 5 14.6N 146.3E 45 172 U 1beSN la2.6F 60 318 [}
14,6N 14845E 35 40 5 [5.2N 146.3E 45 159 =5 58N 142.8F 60 347 ~10
14,88 148.5E 40 43 5 15.4N 146.58 60 187 5 1be4N 142.4F TS 404 []
I5,3N 148.3E 45 54 @ 16.2N 14641k 65 1BT7 5 17.4N l42.6F B0 469
1o.5N 147.7E 45 36 @ 189N 145.5€ 65 72 5 21+eN 143.9¢ 70 373
1ro6N 147406 45 13 =5 20.3N 144.5E 65 65 b 23.BN lé4.7F 70 402
Lu.5N 146¢3E S5 11 0 21.6N 144,38 T0 e == ==
Ju IN 145.8E 60 16 0§ 22.1N 144.2E 65 g == ==
20.1N 145.2E 60 11 0 23.6N 143.8t 65 ey me e
21.3N J44.9E 65 25 =5 25,5N 14S5.9E 65 ~m—pm  w= =
22,3N 145.7E 70 6 =5 B SR L S -
235,4N 14641E B0 61 0 ———= = R
20,IN 14843E B0 17 -5 ——. = D .
20,78 148.9E B0 9 ¢ TS I ] R N
TYPHOONS wHILE WIND OVER 35KTS ALL FORECASTS
WARNING 24=HR 48-HR T72-HR WARNING <4-HR 4B8-HR 72<HW
29NM  JTTINM 421NN TTSNM SINM  2LANM  42INM  77SNM
17NM  LOBNM 299NM  SO6NM 41NN 1DONM  299NM  S96NM
2KTS  IKTS  SKTS  9KTS 2rTS  ®KTS  s5KTS  9KTS
=1KTS =4KTS -1IKTS =6KTS -ORTS =UKTS -IxTS ~6KTS
12« 12 11 7 19 in 1) 7
TYPHOON JUNE
06007 16 NOV TO 0000Z 24 NOV
WARNING 24 HOUR FORECAST 48 HOUR FORECAST
ERRORS ERRORS ERRORS
POSIT WIND UST WIND PasIT WIND DST wIND POSIT WIND DST WIND
Te2N 142.9E 25 32 0  Te5N 139,0E 35 216 <25 HedN 134.2F 45 490 =30
06N 142.4E 30 21 0 6.7N 138.8F 40 208 -25 HeUN 13as)E 50 493 -35
b.,3N 142,3E 35 36 =5 6.1N 140.5€ 45 124 -25 68N 137.3F 55 359 =49
0.SN 142,7€ 40 13 =10 64N 141.0E 55 122 -2U  T«iN 137.0e 65 378 -70
beBN 142,26 S0 24 -0 648N 140426 70 181 > T+3N 13642 80 432 =70
648N 142.2E 60 8 ~5 T7eIN 140.9E 80 1Tl =5 Be2N 137.06 100 38V -60
7.3N 142.1€ 65 6 =5 T.9N 140.9E 85 171 -1% PeIN 137.2F 105 314 =45
TSN 142,26 70 27 =5  9,0N 141,58 100 139 =35 108N 137.9F 120 231 =25
B,6N 142.7E 75 U7 0 114N 143.2E 100 “T137-50 L3.8N 141.8F 110 189 -30
9.TN 142,3E 80 6 =5 12.4N 142.3E 100 © 90 <60 14¢¢N 141.2¢ 110 191 =30
L1y, 4N 162,3E 90 13 =10 13.26 142.3¢ 125 ;122 ~25 10eeN 139.8€ 130 133 -10
i
11,5N 142,0E 105 17 =30 14,9V 141.1E 130 ! 94 =1> 171N 137.7F 130 S7 ~-10
123N 141.,6E 140 6 =10 15.7N 140.TE 150 127 10U 19«2N 140.3F 125 264 -10
13.3N 141.2€ 150 13 -10 16.9N 140.1E 150 [ 149 10 20<4N 139,3¢ 125 253 -5
13,9N 140.2€ 160 8 10 17.08 138.3E 150 i 75 10 20+6N 137.7F 125 163 ¢
1a,7N 139,6E 145 24 0 17.9% 138.1E 115 {103 =25 ZleoN 137.7F 90 157 -3¢
14,8N 13g.6E 140 6 0 175N 136.0f 1157 0 =20 21eUN 135.3F 90 43 -25
15,2N 138.1E 140 [} D 172N 135.3& 120 66 FlU 20¢IN 134.5F 105 169 -5
13.8N 137.6E 140 13 0 17.9M 135.0 125 30 [ U 20¢IN 133.7¢ 110 241} S
16.5N 13646E 135 17 =5 192N 134.2E 115 ' 98 <5 23+3N 134.3F 90 207 -10
17.6N 136,0E 135 6 0 21.1N 134.2E 115 | 2. U 250IN 136.9F 90 204 0
143N 135,4E 130 0 0 217N 133,7E 105 115 =b wees emegm  wa = oo
19.2N 134.8E 120 21 =5 226N 133,56 95 170 =10 ecom emcpn  ~u. == o=
20.5N 135.1E 120 6 0 25.1N 13648 95 35 b  wee- .- = e
21,58 135,2E 120 13 5 2641N 137.58 95 144 b cee- N
22.7N 135.5E 110 8 0 ~=a- =meem == == e= caee —— == -
23,7N 13546 105 37 0 cmer =cee= == = =m - .- = -
25,6N 138.0E 105 37 S w—mem  =e e em asee .- = ==
26,6N 139.5E 100 42 10 wmmgm  wv ®» ew wege - e e-

AVERAGE BIAS OF WIND EHRUK
NUMBER OF FORECASTS

TYPHOONS ®HILE WIND OVER 3ISKTS
“ARNING 24-HR 48-HR 72-HR
16NN L19NM 255NM
ONM  “Wer* 190NM  2A6NM
9KTS
=3KTS ~14KTS ~26KTS =-34KTS

27 25 21 17

ALL FORECASTS
WARNING <4=-HR 48-HR 72-HW

3I7INM 17NM LLYNM  255NM  3TINM
YNM  OINM  190NM  286NM
17KTS  26KTS 34KTS okTS LIKTS 26KTS 34KTS

~IKTS =iaKTS -26KTS =34KTS
29 9 21 17

PosLi

12.08
14438
14e3N

162N
15.5N
16+0N
16N

72 HUUR FORECASTY
&
Pas1¥

101N
9eIN
-1

Be7TN
91N
FebN
110N

115N
156N
160N
173N

175N

~2345N

244N
245N

25.0N8
2478

72 MUUR FURECAST

134.6E
132.3E
134476

1364k
140,.1E
137.0E
138.0E

12840E
129.V€
1324 7E

13245€
130e/E
1325€
13240E

133.1E
1384 3E
137.0€
13548E

133.5€
18le3E
180.9E
139.1E

18040
137.7E

Wing
5

60
5

LARORS
OST WiNO
>R S
823 5
Ter -5
642
641

den
993

-1¢
-10
~15
-10

RRORS
OST wINO
779 =95
T29-100
Ses -85

533
$32
480
432

-70
-70
-20
=15

317
174
182
132

-10
-25
-19
-15

206
358
31s
193

-10
-15
~10

-5

163
190

-20
-10



5. INDIAN OCEAN AREA CYCLONE DATA

TwoPICAL CYCLONE 04-75

0BOVZ IC Jan TO 0800Z 11 JaAN

ERHORS

ONK
UNM
OKTS
OKTS
]

WIND DST WIND

48 HOUR FORECAST
ERRORS

0sT
245

266

227

-
128

UNM
ONM
OKTS
UKTS

BEST ThACn JARN1ING 24 HOUR FORECASY 48 HOUR FORECAST
ERROKS RS
POSIF wiND POSET WIND  DST WIND POSTT wIND DST winD #OSIT
L00600Z 162N 93.8E 35 16.2N 99.3E 35 315 0 «ven mcwer o me ee ceps cenpn e-
012002 J7e3N 94.3E 30 ==o= ermeg= == mm ec oo e T= ee eeee wmer —-
k018002 1B.4N 94.KE 5 17.BN Ga.sE 3¢ 4“2 5 wme- - == ee e=e= o -
1100002 193N Y5.3E 20 ==y~ <meem == =c =c woqe ccmem  ew  Sw ee empe  weagm am
TYPHOONS wHILE WINO OWER 35KTS ALL FORECASTS
WARNING . 24-HR a8-wR 72-HR WARMING <a-HR 48-HR T2-HR
AVERAGE FURLCAST ERROR ONM UNM arm ONM 129NM UNM oNM
AVERAGE KIGHT ANGLE EKRROR ONM ONM O ONK 149NN UNM ONM
AVERAGE MAGNITUDE UF wiND ERROK OKTS  OKTS  OKTS  OKTS 3RTS  OKTS  OKTS
AVERAGE BIAS OF WIND ERRUR OKIS OKIS OIS  OKTS 3kTS  OKTS  okTS
NUMBER OF FORECASTS [ 0 1] [} 2 [ o
(noPICAL CYCLONE 24~75
‘06002 02 MAY TO-00002 12 MAY
BEST TRACK WARNING 24 HOUR FQRECAST
tRRORS E
POSEIT wiND POSIT WIND OST wimNo POSIT wIND DST winD POSIT WIND
G20600Z 104N T70.9E 35 1i.3N 72,0E 35 84 0 13.98 T1.7E S0 165 U 16e3N T0.2F 60
9212007 107N T0.7E <0 116N T72.0€ 40 93 0 142N T71.6E S5 175 U 168N 71406 65
0218002 10.9N 7U.6E 45 m— e ce mwee o S
0300007 11.2N TO0.4E 50 S0 61 @ 60 100 <> 1bedN 67.3c 70
U30600Z 11eSN. 70.3E 50 -— e ea ~=  =e e meyr emepe -
0312002 11.6N T0.26 55 60 S4 S 70 TG U I4eYN 6845 TO
0318002 118N 70.2E 60 - . - ae e ee eege wcepe ae
0400007 12.0N 70.1E e 96 -5 70 210 b 156N 65.,3F 70
0406007 12.2N T0.2E - . e = e ee mmge etagn -
04)200Z 12.4N  T0.3E Tu S o 75 86 -10 16+IN 68.3¢ 80
0418002 1247N 70.4E - ee e = me me eepe eecmpe me
050000Z 13.1N 70.5E 70 48 =5 75 72 <5 177N 69,4 BO
0506007 13.5N 70.5E R e e e meev emege -
051200Z 13.85N 70.sE 75 32 ~10 85 8T 15 154N T0.6F 8BS
0518007 140N 70.2E - me - me  ee we ees® emegm mm
Q600002 14+2N 69.8E 7% 1T -5 BS 206 15 173N Ti.2F 85
6606002 142N  69.4E . e em ce W ee meer emmpe =
0612007 141N 684 1F 65 72 -5 50 255 -3¢ 19.dN 70.8F 35
€61800Z 14.UN 68.1F “— ea e e e s eeym =mege oe
0700007 13.8N 6T.5E 65 149 -5 55 288 <35 19¢5N T0e6F 45
0706002 13.N 66-9YE e ee - e T we mmew mvmpe ==
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